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Box No. I Basis of the report 



1. With regard to the language, this report is based on: 

1^1 the international application in the language in which it was filed. 

I I a translation of the international application into English . which is the language of a translation furnished for the 
purposes of: 

I I international search (under Rules 12.3 and 23. 1(b)) 

I | publication of the international application (under Rule 12.4(a)) 

I I international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been furnished 
to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally Jiled" and are not 
annexed to this report): 

I I the international application as originally filed/furnished 

1^1 the description: 

pages US as originally filed/furnished 

pages* 9ji4 received by this Authority on 25 August 2004 f25.08.2005) 

pages* NONE received by this Authority on ' 



the claims: 

pages NONE as originally filed/furnished 

pages* NONE as amended (together with any statement) under Article 19 

pages* 15-22 received by this Authority on 25 August 2005 f25.08.2005) 

pages* NONE received by this Authority on 



1X1 the drawings: 

pages U3 as originally filed/furnished 

pages* NONE received by this Authority on 

pages* NONE received by this Authority on 

I I a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 

3. CD The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos . 

I I the drawings, sheets/figs. 



I I the sequence listing (specify): 

I I any table(s) related to the sequence listing (specify): 



4. \^] This report has been established as if (some of) the amendments annexed to this report and listed below had not been made, 
since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

I I the description, pages 

I I the claims, Nos._ 



I I the drawings, sheets/figs . 



I I the sequence listing (specify): 

I I any table(s) related to the sequence listing (specify): . 



' If item 4 applies, some or all of those sheets may be marked "superseded. ' 
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Box No, V Reasoned statement und er Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



. Statement 

Novelty (N) 



Claims Please See Continuation Sheet 



Claims Please See C ontinuation Sheet 



_YES 

NO 



Inventive Step (IS) 



Industrial Applicability (IA) 



Claims Please See C ontinuation Sheet 



Claims Pl««e See Continuation Sheet 
Claims Please See Co ntinuation Sheet 



_YES 

NO 



Claims Please See C ontinuation Sheet 



_YES 

NO 



2. Citations and Explanations (Rule 70.7) 

• 11A1A n 17-42 and 45-51 lack novelty under PCT Article 33(2) as being anticipated by Hirsh (US 

sf nSis 48", "the lower section ^J^Z^^Sl^ ^L^^^l S^ffSS" - 
Fieure 3 of Hirsh are respectively considered as "second basepipe section , hrs t oasepipe section anu oui» y» 
ScU^ It ™d^V W ord "adjacent" is a relative term and that holes in a perforated p.pe can be m the form of slots. 

orde/to improve the efficiency of the gravel pack operation as taught by Jones et al (see column 2, lmes 19-33). 
outer permeable media. 

Claims 1 -52 meet the criteria set out in PCT Article 33(4), and thus the claimed invention has industrial applicabili V because me subject 
matter claimed can be made or used in industry. 



NEW CITATIONS 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient 
Continuation of: 



V. I. Reasoned Statements: ti 10 10 « u w w 4^ 44 and 52 

The opinion as to Novelty was positive (Yes)with respect to claims 4 5, V 11 2, 18 19, . 25, 26 3£ 36 43 44 ^and 52 
The opinion as to Novelty was negative (No) with respect to claims -3, 6-10 »3-17, 20-24 27-34, 37-42 and 45 
The opinion as to Inventi ve Step was positive (Yes)with respect to cla.tns 4, 11 18 25 35 and 43 

The opinion as to Inventive Step was negative(NO) wilh respect toclaims 1-3, 5-10, 12-17, 19-24, 26-34 and 36-42 ana <» m 
The opinion as to Industrial Applicability was positive (YES) with respect to claims i -52 
The opinion as to Industrial Applicability was negative(NO) with respect to claims NONE 
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this is intended to be Ulustrative only. Accordingly, the invention is not limited to the 
specific embodiments described below, but rather, the invention includes all 
alternatives, modifications, and equivalents falling within the true scope of the 
appended claims. 

5 [00311 This invention discloses an wellbore apparatus for addressing gravel 
infiltration. The concept permits an outer permeable member or screen failure, by 
employing back-up media to retain gravel and form a stable gravel pack. 
[00321 The apparatus comprises an outer permeable member in the wellbore with 
a slotted basepipe section and a perforated basepipe section inside the wellbore. At 

10 least a portion of the perforated basepipe section is adjacent to the wellbore and at 
least a portion of the slotted basepipe is above the production interval. The first and 
second basepipe provides a three-dimensional surface defining a fluid flow path 
through the wellbore. 

[0033] Figures 2(a) illustrates an embodiment of the apparatus in an open-hole 
15 wellbore. Typically, as shown in Figure 2(a), a series of screen joints 10 are placed in 
the wellbore. In open-hole completion 12, as shown in Figure 2(a), the outer 
permeable member shown as a top screen joint 10, comprising a slotted basepipe 17, 
is typically located near or above the casing shoe 13. The lower outer permeable 
member shown as a screen joint is typically located in the production interval 14 
20 against the open-hole pay sand. Gravel packing material 18 is typically placed in the 
wellbore outside the outer permeable members 15, which may also be referred to as 
outer permeable media, permeable media and/or outer permeable material. Figure 
2(b) is a cross section of the apparatus of Figure 2(a) in which the like elements to 
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Figure 2(a) have been given like numerals. As shown in Figure 2(a) the outer 
permeable member IS retains the gravel packing material 18 from the basepipe 20. 
The interior of the basepipe 20 is a three-dimensional surface defining a fluid flow 
path through the wellbore. The interior 25 of the basepipe 20 is sometimes referred to 
5 as a production string. As shown in Figure 2(a), at least a portion of a basepipe with 
perforations 21 is located adjacent to the production interval 14 and at least a portion 
of the slotted basepipe is located near or above a cased shoe 13 above the production 
interval 14. Typically, as shown in Figure 2(a), the slots 16 are vertical but can be 
horizontal or slanted. 

10 [00341 Figure 3(a) is an illustration of the wellbore apparatus with a perforated 
cased-hole completion interval that is similar to the embodiment of Figure 2(a) in 
which the like elements to Figure 2(a) have been given like numerals. In cased-hole 
completion, as shown in Figure 3(a) a top screen joint 10 is located near or above the 
top perforation and a lower screen joint 11 is located in the production interval 14 

15 with perforations 21. In different embodiments there may be more than one top 
screen joint near or above the perforations 21. Furthermore, there may be more than 
one lower screen joint below the top perforation. 

[0035] The lower permeable member or screen joint 11 may be a commercially 
available gravel pack screens, for example, wire-wrapped screen or mesh type screen. 
20 In this embodiment, inside the lower screen joint 11 is a perforated basepipe. The 
hole size of the perforations 21 is preferable large enough to allow gravel freely 
passing through. The top screen joint 10 contains a slotted basepipe 17 covered by a 
permeable media. The slot openings or slots 16 on the basepipe are sized to be small 
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enough to retain gravel and large enough to allow residual mud and formation fines 
freely passing through. Preferably, the slot number or density is large enough so that 
the fluid flow friction is comparable or not much greater than the corresponding 
friction across the media of the outer permeable member IS, The top and lower 
5 screens may be connected by a coupling 19 on the basepipe such that the fluid could 
travel inside the basepipe between the two screen joints. 

[0036) In one embodiment, alternate production flowpaths may be built into the 
apparatus to allow multiple flowpaths in the wellbore. Co-pending U.S. provisional 
application No. 60/459,151 discloses a Mazeflo device wherein multiple flowpaths 
10 are provided. U.S. Provisional Application No. 60/459,151 is hereby incorporated by 
reference. 

[0037] One example of a multiple flowpath embodiment would be to provide 
enough spacing between the perforated and slotted basepipes and the outer permeable 
member to form a second fluid flow joint. A flow joint is a separate three- 

15 dimensional surface defining a fluid flow path through the wellbore. Figure 4(a) is an 
illustration of a multiple flowpath apparatus incorporating the Mazeflo design 
wherein the like elements to Figure 2(a) have been given like numerals. In this 
embodiment the outer permeable member 15 is a well-screen that is a continuous 
well-screen providing a second flow path and joint 41 for production fluid through the 

20 wellbore. The first flow joint or screen 10 for fluid production is inside the slotted 
and perforated basepipes 17 and 22. In this embodiment the slots 16 and perforations 
21 provide the permeable connection between the first and second flow joints and tile 
weld joints 19 provide the section of separate flow within the second flow joint 41. 
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The slotted and perforated basepipes can also be engineered to have impermeable 
solid sections and allow a variety of flow paths between the first and the second flow 
joints. 

(00381 Figure 4(b) is a cross-section of Figure 4(a) wherein like elements to 
5 Figure 4(a) have been given like numerals. As shown in Figure 4(b) two distinct flow 
joints are available in this embodiment. The flow joint inside the basepipe is the first 
flow joint 43 and the area between the well-screen and basepipe forms the second 
flow joint 41. Additional flow joints can be created by the placement of additional 
basepipes, baffles and walls inside the wellbore. The additional flowjoints would 
10 provide redundancy permitting production of hydrocarbons despite sand infiltration 
from a sand-screen failure. 

[00391 Figure 5(a) is an illustration of a multiple flowpath apparatus in a cased 
wellbore incorporating the Mazeflo design wherein the like elements to Figure 4(a) 
have been given like numerals. In this embodiment, at least a portion of the 

15 perforated basepipe 22 is adjacent to production interval 14 and at least a portion of 
the slotted basepipe 17 is adjacent to the cased interval above the top perforation 21. 
Figure 5(b) is a cross section of Figure 5(a) that is similar to Figure 4(a) wherein 
similar elements are given like numerals. As shown in Figure 5(b), the continuous 
sand-screen or sand joint 10 provides a second flow joint 41 with the inside of the 

20 basepipe 20 providing the first flow joint 43. 

[0040] In one embodiment, the apparatus may be installed as a completion device 
before gravel packing. After installation of the apparatus the well is then gravel 
packed using alternate path shunts or conventional gravel packing technology. The 
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h^epipe inside tire appamtus can be utitised as a **» lTOdnCin8 

hydrocarbons through the wellborn from the sub*™- proton ^ » *• 
surface of (he earth. 
Tframple 

5 (0041] During gravel packing, a slurry of mixing gravel in a carrier fluid is 
^h*otiresnnuh.aroundbo m t*aod,ow CT sc^ As shown in Figure 3(a), 
M carrier fhtidleaks off in* formations or screens, gravel pack from tire gravel 
packing materia,* is formed in tire annutos. U to cased-hoto completions, grave, 
^ i, atoo formed inside tire perforation* 21. When tire top screen join, of frgure 

l0 3(a) is near,, covered by tire annular gravel pack, tire punning pressure incrn^ 
^ m to retire diminishing are. available foe fluid flow. Thebigb slurry injection 

^ of me screen (if wire-wrepped screen is used, parting due to botir 
^compression load and erosion, m either case, grave, will inttutie through me 
15 oute r media of tire ratio, permease member 15. ta conventions, grave, pack 
comptotions, me lop screen join, 10 is identical to me tower screen Join, 11. That rs, 
^pac^faitorewouldresunrntosmg^ 
[0M21 ta^curremmv^tion.fl.emtiudedgmvelwmberetitineti 
«a mamtain a «ab,e gravel pack and grave, reserve. Since me stotted pipe is much 

number 15, as wefl as me slotted pipe has no, been erased to long period of shw 
e^u, tire high slurry pressure could be sustained until sand^u, me end of grave, 
packing job. U.S. Paten, Nos. WW and 5.113*5 -tisclose ahemate patia 
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technology shunt tubes that can be attached to both top and lower screen joints. U.S. 
Patent Nos. 4,945,991 and 5,113,935 are hereby incorporated by reference. With 
alternate path technology, maintaining high slurry injection pressure at reduced 
pumping rate is important in allowing shunt tubes to pack all voids in the wellbore. A 
relatively void-free or complete gravel pack promotes gravel pack longevity. The 
slots may be placed evenly over the entire basepipe in the top screen joint. The slots 
may also be placed on part, for example, the lower portion, of the basepipe to further 
enhance the mechanical strength in the basepipe of the top screen joint. 

[0043] The slots are sized to retain gravel but allow free pass-through of residual 
mud and formation fines. During well production, the dominant flow path would 
typically in Figure 2(a) and Figure 3(a) be from open hole or perforated production 
interval 14 toward the lower screen joint 11. Since the top screen joints, 10 are not 
primary production flow paths, slot plugging, if occurs although unlikely, will have 
minimum impact on well productivity. 

[0044] The apparatus may utilize slotted basepipe in the top screen joint or all or 
part of screen joints above the casing shoe (open-hole) or above die perforated 
interval (cased-hole). The current invention provides a reliable and forgiving 
apparatus and method to resolve gravel loss caused by screen damage during gravel 
packing. When the apparatus is applied to the field, the current screen manufacturing 
process and field operation procedures remain unchanged. 
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CLAMS 

What is claimed is: 

1 . A wellbore apparatus comprising: 

a) an outer permeable material; 

5 b) a first basepipe section wherein at least a portion of the first basepipe 

section is perforated, the first basepipe section is inside the outer permeable material 
and at least part of the first basepipe section is adjacent to a production interval of a 
wellbore; 

c) a second basepipe section wherein at least a portion of the second 
10 basepipe section is slotted, the second basepipe section is inside the outer permeable 

material and above the first basepipe section, wherein at least a portion of the second 
basepipe section is adjacent to a non production section of the wellbore; 

d) the first basepipe section and second basepipe section providing a 
three-dimensional surface defining a fluid flow path through the wellbore. 

15 2. The wellbore apparatus of claim 1 wherein the outer permeable material is a 
well-screen. 

3. The wellbore apparatus of claim 1 wherein slots of the second basepipe 
section are at least large enough to permit passage of residual mud and formation 
fines and small enough to retain gravel. 

20 4. The wellbore apparatus of claim 1 wherein the number of the slots is large 
enough for the friction of fluid flow through the slots to be comparable to or not much 
greater than the friction across the outer permeable material. 

5. The wellbore apparatus of claim 1 further comprising alternate path 
technology shunts coupled to the outer permeable material. 
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6. The wellbore apparatus of claim 1 wherein the wellbore is an open-hole 
wellbore and at least part of the second basepipe section is above a casing shoe. 

7. The wellbore apparatus of claim 1 wherein the wellbore is a cased-hole 
wellbore with a perforated interval and at least part of the second basepipe section is 

5 above a casing shoe above the perforated interval. 

8. A wellbore apparatus, comprising: 

a) an outer permeable member; 

b) a perforated basepipe section inside the outer permeable member 
wherein at least part of the perforated basepipe section is adjacent to a production 

10 interval of a wellbore; 

c) a slotted basepipe section inside the outer permeable member and 
above the perforated basepipe section, wherein at least a portion of the slotted 
basepipe section is adjacent to a non perforated section of the wellbore; and 

d) the perforated and slotted basepipe sections providing a three- 
15 dimensional surface defining a fluid flow path through the well. 

9. The wellbore apparatus of claim 8 wherein the outer permeable member 
comprises a well-screen. 

10. The wellbore apparatus of claim 8 wherein slots of the slotted basepipe section 
are at least large enough to permit passage of residual mud and formation fines and 

20 small enough to retain gravel. 

11. The wellbore apparatus of claim 8 wherein die number of the slots is large 
enough for the friction of fluid flow through die slots to be comparable to or not much 
greater than the friction across the outer permeable member. 

12. The wellbore apparatus of claim 8 further comprising alternate path 
25 technology shunts in the outer permeable member. 
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13. The wellbore apparatus of claim 8 wherein the wellbore is an open-hole 
wellbore and at least part of the second basepipe section is above the casing shoe 
above the production interval. 

14. The wellbore apparatus of claim 8 wherein the production interval is a cased- 
5 hole wellbore with a perforated interval and at least part of the second basepipe 

section is above a casing shoe above the perforated interval. 

15. A wellbore comprising: 

a) an outer permeable member in the wellbore; 

b) a first basepipe section with at least a portion of the first basepipe 
10 section being perforated, the first basepipe section is inside the outer permeable 

member and at least part of the first basepipe section is adjacent to a production 
interval; 

c) a second basepipe section with at least a portion of the second basepipe 
section being slotted, the second basepipe section inside the outer permeable member 

15 and above the second basepipe section, wherein at least a portion of die second 
basepipe section is adjacent to a non production section of the wellbore. 

16. The wellbore of claim 15 wherein the outer permeable member comprises a 
well-screen. 

17. The wellbore of claim 15 wherein slots of the second basepipe section are at 
20 least large enough to permit passage of residual mud and formation fines and small 

enough to retain gravel. 

18. The wellbore of claim 15 wherein the number of the slots is large enough for 
the friction of fluid flow through the slots to be comparable to or not much greater 
than the friction across the outer permeable member. 

25 19. The wellbore of claim 15 further comprising alternate path technology shunts 
associated with the outer permeable member. 
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20. The wellbore of claim 15 wherein the wellbore is an open-hole wellbore and at 
least part of the second basepipe section is above a casing shoe. 

21. The wellbore of claim 15 wherein the wellbore is a cased-hole wellbore with a 
perforated interval and at least part of the second basepipe section is above a casing 

5 shoe above the perforated interval, 

22. A wellbore comprising: 

a) a wellbore wherein the wellbore comprises at least one perforated 
section within a hydrocarbon production interval and at least one non perforated 
section above the at least one perforated section; 

10 b) an outer permeable member in the wellbore; 

c) a perforated basepipe section inside the outer permeable member, 
wherein at least part of the perforated basepipe section is adjacent to the at least one 
perforated section; 

d) a slotted basepipe section inside the outer permeable member and 
15 above the perforated basepipe section, wherein at least a portion of the slotted 

basepipe section is adjacent to title at least one non perforated section; and 

e) the perforated and slotted basepipe sections providing a three- 
dimensional surface defining a fluid flow path through the wellbore. 

23 . The wellbore of claim 22 wherein the outer permeable member is well-screen. 

20 24. The wellbore of claim 22 wherein slots of the slotted basepipe section are at 
least large enough to permit passage of residual mud and formation fines and small 
enough to retain gravel. 

25. The wellbore of claim 22 wherein the number of slots in the slotted basepipe 
section is large enough for die friction of fluid flow through the slots to be at least 
25 equal to the friction across the outer permeable member. 
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26. The wellbore of claim 22 further comprising alternate path technology shunts 
in the outer permeable member. 

27. The wellbore of claim 22 wherein the wellbore is an open-hole wellbore and 
at least part of the second basepipe section is above a casing shoe. 

5 28. The wellbore of claim 22 wherein the wellbore is a cased-hole wellbore with a 
perforated interval and at least part of the second basepipe section is above a casing 
shoe above the perforated interval. 

29. A method of completing a wellbore, comprising; 

a) providing a wellbore apparatus comprising an outer permeable media, 
10 a first basepipe section with at least a portion of the first basepipe section being 
perforated and disposed inside the outer permeable media, and a second basepipe 
section with at least a portion of the second basepipe section being slotted, the second 
basepipe section disposed inside the outer permeable media and above the first 
basepipe section; and 

15 b) disposing the wellbore apparatus in a wellbore wherein at least part of 

the first basepipe section is adjacent to a production interval and at least part of 
second basepipe section is adjacent to a non production section of the wellbore. 

30. The method of claim 29 further comprising gravel packing the first basepipe 
section and at least a portion of the second basepipe section within the wellbore. 

20 31. The method of claim 29- further comprising producing hydrocarbons from die 
wellbore. 

32. The method of claim 29 wherein at least part of the first basepipe section is 
adjacent to the production interval that is cased with perforations and at least a portion 
of the second basepipe section is adjacent to a non perforated section of the wellbore. 

25 33. The method of claim 29 wherein the outer permeable media is a well-screen. 
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34. The method of claim 29 wherein the second hasepipe section has slots that are 
at least large enough to permit passage of residual mud and formation fines and small 
enough to retain gravel. 

35. The method of claim 29 wherein the number of the slots in the second 
5 hasepipe section is large enough for the friction of fluid flow through the slots to be at 

least equal to the friction across the outer permeable media. 

36. The method of claim 29 further comprising alternate path technology shunts in 
the outer permeable media. 

37. The method of claim 29 wherein the wellbore is an open-hole wellbore and at 
10 least part of the second hasepipe section is above a casing shoe. 

38. The method of claim 29 wherein the wellbore is a cased-hole wellbore with a 
perforated interval and at least part of the second hasepipe section is above a casing 
shoe above the perforated interval. 

39. A wellbore apparatus comprising: 

15 a perforated hasepipe, wherein at least a portion of the perforated basepipe 

disposed adjacent to a production interval of a wellbore; and 

a slotted basepipe coupled to the perforated basepipe and disposed closer to 
the surface of the wellbore than the perforated basepipe. 

40. The wellbore apparatus of claim 39 wherein at least a portion of the slotted 
20 basepipe is disposed adjacent to a non production interval of the wellbore. 

41. The wellbore apparatus of claim 39 wherein a first outer permeable media 
coupled to the perforated basepipe and a second outer permeable media coupled to the 
slotted basepipe. 

42. The wellbore apparatus of claim 41 wherein the first outer permeable media 
25 and the second outer permeable media comprise well screens. 
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43. The wellbore apparatus of claim 41 wherein the number of the slots in the 
slotted basepipe are configured to maintain a comparable Motion of fluid flow for 
fluid through the slots and across the outer permeable media. 

44. The wellbore apparatus of claim 41 further comprising alternate path 
5 technology shunts associated with the outer permeable media. 

45. The wellbore apparatus of claim 39 wherein slots of the slotted basepipe are 
configured to permit passage of residual mud and formation fines and small enough to 
retain gravel. 

46- The wellbore apparatus of claim 39 wherein the perforated basepipe is utilized 
10 to produce hydrocarbons from the wellbore. 

47. A method comprising; 

disposing at least a portion of a perforated basepipe adjacent to a production 
interval of a wellbore; and 

disposing a slotted basepipe in the wellbore, wherein the slotted basepipe is 
1 5 coupled to the perforated basepipe and positioned closer to fee surface of the wellbore 
than the perforated basepipe. 

48. The method of claim 47 wherein at least a portion of the slotted basepipe is 
disposed adjacent to a non production interval of the wellbore. 

49. The method of claim 47 comprising coupling a first outer permeable media to 
20 the perforated basepipe and a second outer permeable media to the slotted basepipe. 

50. The method of claim 47 comprising gravel packing the perforated basepipe 
and at least a portion of the slotted basepipe within the wellbore. 

51. The method of claim 47 comprising producing hydrocarbons from the 
wellbore via the perforated basepipe and the slotted basepipe. 
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52. The method of claim 47 further comprising alternate path technology shunts 
coupled to the perforated basepipe and the slotted basepipe. 
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